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Abstract. Honeybees are threatened by numerous different pathogens. Some of the 
economically most important parasites and pathogens include Varroa mites, the Deformed Wing Virus 
or the microsporidians Nosema apis and Nosema ceranae (Klee et al., 2007). Honeybees have a quite 
large range of immune defence mechanisms to defend pathogens. Propolis is a natural substance 
collected by bees from plant sources, which is used to seal holes and repair many structures in the 
hive. Human has used propolis since ancient times for its pharmaceutical properties. Today, propolis is 
still used as a popular remedy in folk medicine, but recently a lot of pharmaceutical product uses 
propolis as a main ingredient, due to its antimicrobial and antibacterial properties. 
Previously, we have studied the behavior of the honeybee according to the health status and 
we used an experimental design to prove that they act differently dependent to how large is the 
infection and what’s the food source. Here we try to prove that propolis has no effect on the 
microsporidian Nosema ceranae. 
 




Honeybees collect pollen to provide food and energy for the colony. Pollen provides 
a variety of nutrients, including starch, sterols, lipids, minerals and vitamins. The odor 
recognition behavior, in the context of food, is important for the individual health as well as 
for the entire colony health status. The survival and growth of the colony depend on the 
foraging capacity of the worker bees. This study is meant to prove that foraging for a certain 
type of food can have major impact of health behavior, in association with some very 
common, spread and dangerous pathogens.  
Being a social insect, the honeybee lives in large groups that have a lot more benefits 
if it is compared to solitary lifestyle. Cooperation between group members can increase the 
efficiency of brood care, foraging, or anti-predator defenses. All the benefits that come from 
working together are considered to be the main reasons why, for example, social insects have 
become dominant species in various habitats. Living in social groups also has some negative 
aspects as: infectious diseases can be spread more easily between group members, as 
compared with solitary life style (Cremer, 2007).  
Antibacterial activity is present in all higher organisms and some foods to protect 
against their natural flora of bacteria. Antimicrobial agents include those derived from 
animals [enzymes such as lysozyme and lactoperoxidase, lactoferrin (protein), histatin (small 
peptide) and the immune system], those derived from plants (organic acids, essential oils, 
phenolic compounds, phytoalexins) and those derived from microorganisms (bacteriocins).  
The effectiveness of antimicrobial agents depends on some factors like the effect of 




factors that can influence antimicrobial activity, including water activity, moisture content, 
temperature, osmotic pressure and composition of the food, as well as the presence of 
essential nutrients for growth. Honey has been used as a medicine since ancient times in many 
cultures and is used in folk medicine. Its use has been successful as a surgical dressing for 
open wounds, burns and septic infections (Green, 1988; McInerney, 1990). 
 
MATERIAL AND METHODS 
 
An RFLP method was tested for differentiating between Nosema apis and Nosema 
ceranae. This method provides an additional independent option to verify the species identity 
of these important bee pathogens and it was performed in USAMV laboratories. 
We used a Y shaped “olfactometer” made of glass (20cmx20cmx20cm). The ducts 
were 6 mm in width to not restrain the bee, but allow only limited space, so that it cannot turn 
back very easily. Combs with sealed worker brood were taken from a colony and workers 
were allowed to emerge in an incubator at 37°C, These freshly emerged bees were free of 
Nosema infections and were kept for 5 days in small cages and fed with 50% sugar solution 
ad libidum. After 5 days we performed a microscopically examination to confirm that there 
were no spores in bees’ midguts. We slightly separated the head together with the midgut 
from the rest of the body and examined the midgut with the microscope at 40x. As a replicate, 
we also smashed 10-12 abdomens and mixed it with water. After that we filtered the mixture 
through a 10µm pore size filter paper, and examined 2µl of the resulting solution, using the 
same microscope at the same 40x resolution. No spores were detected in both cases.  
Infection with Nosema ceranae. The infectious dose of N. apis has previously been 
reported to be close to 100 spores per bee (Fries, 1988). We tried to increase this 
concentration to make the experiment more relevant. 
We isolated N. ceranae spores from a highly infected colony, using the following 
method: 30-40 abdomens were homogenized with a pestle for about 5 minutes and diluted in 
20ml of water. We filtered the abdomen-water mixture through 10µm pore size filter paper. 
The filtrate was centrifuged in Eppendorf tubes for 10 min at 5000 rpm. We discarded the 
supernatant, and the remaining spore pellet was mixed again with 2ml of water and counted, 
using a Neubauer counting chamber. We used different dilutions to obtain a quantifiable spore 
number, which we have mixed with 50% sugar solution to feed the bees. 
The bees were starved for 3 hours and subsequently individually fed either with a 
sugar solution containing 105 spores or 205 spores. After infection the bees were kept in cages 
for another three days, to ensure that the spores would be present in the midgut. 
Choice assay. For the experiment we used 80 bees. The bees were tested in the 
olfactometer, first using sugar solution versus honey. As a replicate, we swapped the sugar 
solution with the honey. The experiment stops when the bees arrived at one end. For the 
second stage of the experiment, we used propolis mixed with honey. As a control, we used 
Nosema free bees. 
 
RESULTS AND DISCUSSIONS 
 
For the sugar solution versus the honey, the result was that 58 of them chose the 
honey, the rest of 22 chose the sugar solution. After swapping, 51 chose the honey and 29 the 
sugar solution. The main part of the experiment, regarding the choice between the honey and 
the mixture of propolis with honey, came out with the following result: 62 bees chose the 




below, shows us that even though propolis is well known as a very important antibacterial and 

















Several problems remain to be solved regarding the adaptive behavior of the 
honeybee, therefore it is very important to understand and develop more strategies to help this 
very important eusocial insect to fight the disease. As we can see in this paper, the intake of 
propolis is not one of the beehive products that might help. The most important thing that had 
been proved here is that the honeybee has the capacity to choose a certain type of food, so 
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